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The  raaviltii  of  the  research  oh  the  MVK  content  In  hump  leaves 
during  different  i*eriode  of  deveic|«aent  are  shown  in  Table  1* 


Table  1 

Kffeot  of  dimeric*  and  At  raelne  on  th  >  Uptake 
of  Nit rognn,  I'hoaphoroua ,  mnl  Fotaanlnm  in  He«i  Plants 
(average  for  1*>M  --  \(X>T) 

TontT.X'*^^  I'hoaphoroua ,  anil  I’otaealnm  In  H*mp  leaves, 

_ Jhit'idwnii _ _ 


Variant** _ _ ....  _ _ _ IS.* 
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0,0b 

0,74 

0,90 
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It 
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0,07 

0,72 
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II 

.',0 
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1,65 

.’.*,0 
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0,67 

0,9? 
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2,5 
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0,66 
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0,90 
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0,55 
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4,42 

3,72 

?, SI 

o,os 

0,70 
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1,4S 

2,10 

0,93 

0,60 
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4,1  M 
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0,6S 

0,07 
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PVom  the  data  in  Table  1  it  is  apparent  that  the  herbicides  in 
doses  of  up  to  1.5  kilograms  per  hectare  inclusive  do  not  suppress  the 
uptake  of  nitrogen  into  the  hemp  plants.  The  total  nitrogen  content 
during  the  course  of  the  entire  vegetative  process  was  the  same  as  it 
was  in  the  leaves  of  the  control  variant. 

When  more  than  two  kilograms  per  hectare  are  used  the  herbicides 
retarded  the  uptake  of  uitrogen..  The  content  of  nitrogen  in  hemp 
leaven  in  the  phase  of  three  pairs  of  leaves  was  3  —  lO’tS  lower  than  in 
the  control  plants,  and  in  subsequent  phases  of  development  (budding, 
maturing  of  stand  note  hemp)  there  was  continued  a  diminution  of  the 
uptake  of  nitrogen  into  the  hemp  plant.  It  should  be  pointed  out  that 
the  herbicides  not  only  retarded  the  uptake  of  nitrogen  into  the  hemp 
plants  but  suppressed  the  uptake  of  mineral  hydrogen  into  the  protein 
complex  as  a  result  of  which  there  was  observed  a  relative  increase  of 
non-proteio  nitrogen  and  a  lowering  of  proteic  nitrogen. 

From  the  data  given  in  Table  2  it  is  apparent  that  the  herbicides 
when  applied  in  a  dose  of  one  kilogram  per  hectare  did  not  have  any 
ulterior  effeot  on  the  content  and  ratio  of  proteic  ai.d  non-proteic 
compounds  of  nitrogen.  However,  doses  of  2  —  3  kilograms  noticeably- 
lowered  the  content  of  protein  and  increased  very  slightly  the  content 
of  non-proteic  nitrogen.  It  is  characteristic  that  the  toxic  effect 
of  the  indicated  doses  of  herbicides  on  the  protein  exchange  were  more 
in  evidence  at  the  beginning  of  the  vegetative  process.  It  gradually- 
leveled  off  somewhat  but  did  not  cease  entirely. 
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Upl aka  of  Nitrogen,  Phosphorous,  and  l‘r>  wwslum 
liemp  plants  Whan  nlmaaine  and  Mxaalnr  K ri*  A~iT  1  ed 
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V.  I.  I'll* ntk  and  A.  V.  Tarasot 


l  fteaaaroh  oonduoted  by  Uw  All-Union  Scientific  Hasearoh  Institute  fur  Mast 
Crops  on  ohentoal  weeditig  of  wide-row  sown  hemp  hee  shoved  tha  feaelMllty  of  using 
■  uoh  herbicides  aimatlne  atvl  atracino  during  tha  pra.Rarminat.ion  v>e r i od . 

Tha  affaotivanaaa  of  thaaa  harbialdan  diffara  dapending  on  ti  1a  doaaa  uaad.  Thu* , 
with  larger  doaaa  tha  daatruotion  of  weeds  was  mora  affective  whila  at  tha  aama  tlma 
tha  yield  of  hamp  inoraaaad  only  up  to  a  oartain  limit;  bayond  this  limit  tha  harbi- 
oldaa  had  a  to  do  affaot  on  tha  hamp  plants  and  this  lad  to  a  lowering  in  tha  yiald 
of  flbra  and  aaads. 

Considering  that,  tha  produotivity  of  plants  and,  oonsaquantly,  t.ha  alas  of  tha 
▼laid,  la  oloaaly  rulatad  to  root  feeding  in  plants,  it  aaamad  of  interest  to  study 
tha  uptake  into  hamp  plante  of  tha  primary  nutrlant  elemental  nitrogen,  phosphorous, 
and  potassium  in  oonnaotion  with  tha  application  of  nimaitine  «nd  atraalna  to  hamp 
planting  and  tha  affaot  of  thaaa  herbioidee  on  tha  oarbohydrata-protain  exchange. 

•l 

Tha  uptake  of  tha  cited  nutriant  alamants  in  hump  plants  can  ba  Judged  by  thaix- 
oontant  in  tha  leaves  during  various  phasas  of  development,  For  this  reason  In  tha 
field  taot  where  various  doaaa  of  ftimasine  and  atrasina  ware  uaad,  there  were 
■alaotad  average  hamp  laavaa  which  wara  air-dried  and  than,  after  wet  asa^ying  using 
V.  V.  PineviaMs  mathod,  the  nitrogen,  phosphorous,  and  potassium  oontant  was 
determined .  Ammonium  nitrogen  waa  distilled  out  in  a  mioro-K’yel’dal'  apparatus, 

Ths  phosphorous  oontant  was  dstermined  by  the  calorimetric  method  (FEK-M,  modifi¬ 
cation  of  Malyugin  and  Khrenova),  and  the  potassium  oontant  was  determined  by  a 
flame  photometer. 

In  fresh  hemp  leaves  tha  content  of  proteic  nitrogen  waa  determined  using  tha 
Barshto/n  mathod  and  the  total  nitrogen  content  waa  -determined  using  tie  K'yel'dal* 
method.  The  oontant  of  reducing  sugars  and  saocharogi  was  determined  by  the  Bertran 
method.  ' /  j 


Tabl*  2 


Varl *nl* 


Kffaot  of  Hlmaain*  and  Atraaln*  on  a  Chang*  In  th* 

Protein  and  Non-Pro  t.e\ o  Content  of  Nitrogen  Compound*  In  Ham  Laava* 
_ _ (Field  Teat.  1963) _ 


Nitrogen  Content  in  Milligrama  p*r  100  Qramn  of  Moi»t  Leavaa 
Three  Pair*  at  Lou van  Pudding  Flowering 


Non-Protein 

Protatn 

NorwProtein 

Protain 

Non-Pro  tain 

Protain 

Control 

27, 6 

410,4 

3/, 2 

460,8 

24,5 

330,5 

31m  Win*  1 

?6,8 

'°^»7 

37,6 

461,4 

?4,6 

329,4 

"  2 

34,6 

307,4 

42,8 

43?,? 

?4,9 

335,1 

"  3 

60, S 

342,5 

49,0 

39?,  1 

30,2 

303,8 

Atj-arinc  1 

27.7 

310,8 

37, 

456,6 

24,4 

327,6 

"  ? 

37,4 

387,6 

37,3 

417,7 

24,3 

323,7 

"  3 

58,9 

346,1 

48,8 

303,2 

30,1 

302,9 

It  1*  generally  known  that  nitrogen  play*  a  hug*  rol*  In  th#  Ilf* 
of  plant*.  It.  i*  part  of  protain  and  amino  aoida  and  alao  1*  an  in¬ 
tegral  oomponant  of  th*  structural  alamant*  of  oalla.  A  Iowa ring  of 
nitrogen  in  plant*  load*  to  extensive  phyaiologioal  ohangaj, 

Simazine  and  atrazine  had  an  affect  alao  on  the  uptake  of  phos- 
phoroua.  In  variants  with  tha  application  of  two  kilogram*  of  th*** 
harbiaidas  par  haotara  and  higher  th*  uptaka  of  phosphorous  in  hemp 
plant*  was  retarded  a*  a  result  of  whioh  th*  oontant  in  th*  laava*  vaa 
lass  than  war  tha  oaea  with  tha  control  variant,  Thu*,  in  th*  ph**a  of 
tfiraa  pair*  of  leaves  tha  phosphorous  content  was  17$  iowar  t.hnn  in  th* 
control  plants,  in  the  h'-lding  phase  2 — 8$  lower,  and  in  the  maturing  >•_- 
phase  of  the  staminate  hemp  23$  lower  than  in  the  oontrol  plant*.  A 
phosphorous  insufficiency  in  plants  lead*  to  th*  lowering  of  th* 
aynthetia  activity  of  plant*  since  phosphorous,  when  the  nutrient* 
are  non-.org anio  phosphates,  enter*  into  compound*  in  the  root*  with 
several  organic  aoida.  They  also  entei  nuclear  protein*  and  lipoid* 
whioh  make  up  the  plasma  of  plant  cells, 

Simazine  and  atrazino  in  inoreased  doses  (2—3  kilograms  per 
hectare)  retard  the  intake  of  potassium  in  hemp  plant*  during  the  en¬ 
tire  period  of  vegetation,  A  oaloiura  Insufficiency  in  hsmp  acta  nega¬ 
tively  on  the  synthesis  of  carbohydrates  and  their  movement  in  plants, 
th*  formation  of  chlorophyll,  and  the  development  of  the  bast-fibre 
layer. 

From  the  material  whioh  has  been  presented  it  is  apparent  that 
sAmfli’lne  and  atrazine  in  a  dose  of  two  kilograms  per  hectare  and  higher 
has  a  negative  effect  on  the  absorption  of  nitrogen,  phosphorous,  and 
potassium  by  hemp  plants.  However,  these  herbicides  in  smaller  doses 
do  not  retard  absorption  of  these  elements . 

The  horbioidal  effect  of  inoreased  doses  of  simazine  and  atrazine 
was  evidenced  by  the  disruption  of  physiological  processes  in  hsmp 
plants . 

Our  research  in  determining  th*  amount  of  oarbe hydrates  in  the 
leaves  of  hemp  established  that  the  indicated  herbicides  in  certain 
doses  suppress  the  synthesis  of  reducing  sugars  and  facilitate  the 
oxidizing  of  saooharose  to  monosugars. 
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As  is  apparent  from  th«  data  in  Table  3*  herbicides  in  doses  of 
one  kilogram  per  hectare  do  not  have  any  effeot  on  the  sugir  content 
in  hemp  leaves.  Only  with  doses  of  2  —  3  kilograms  per  hectare  was 
there  noticeable  suppression  of  the  synthesis  of  reducing  sugars  as 
a  result  of  vhioh  there  was  a, lowering  in  the  saooharose  oontent.  In 
the  phase  of  three  pairs  of  leaves  this  suppression  of  the  synthesis 
of  reduaing  sugars  was  strongest  and  by  the  end  of  the  flowering  period 
it  gradually  decreased  somewhat  but  did  not  disappear  altogether. 

With  the  introduction  into  live  hemp  leaves  (preparatorily  joined 
with  carbohydrates  by  means  of  keeping  them  in  darkness  for  46  hours) 
of  0,02  M  of  a  solution  of  glucose-fructose  using  A.  L.  Kursanov's 
method  it  was  established  that  a imagine  and  atrazine  do  not  have  any 
effeot  on  the  synthesis  of  saooharose.  Over  a  period  of  three  hours 
there  was  synthesised  in  the  hemp  leaves  61  —  62$  of  the  saooharose 
from  the  introduced  monos’igars ,  that  is,  as  much  saooharose  as  was 
synthesized  in  the  control  plants. 

At  the  same  time  similar  research  with  iivo  Jharap  leaves  into  which 
saccharose  had  been  introduced  shoved  that  s Imagine  and  atrazine 
strengthened  the  hydroloais  of  the  latter  to  monosugars .  Thus,  in 
the  control  variant  hydrolysis  of  saccharose  amounted  to  3?$  and  in 
the  leaves  into  which  together  with  saooharose  there  was  introduced 
sLnazine  and  atrazine  hydrolysis  amounted  to  43 .5  —  46.2$*.  This  re¬ 
search  gives  evidence  of  the  fact  that  hsrbicldes  in  hemp  plants  along 
with  suppressing  synthesis  of  reducing  sugars,  strengthen  the  hydrolysis 
of  saouharos*;  As  a  result  of  this  the  overall  carbohydrate  content 
deoreas es • 

Considering  the  interdependence  between  breathing  and  the  synthesis 
of  organlo  compounds  and  also  the  existing  connection  between  absorption 
saturation  of  mineral  nutritive  elements  and  the  separation  in  the  ex¬ 
change  to  them  of  hydrogen  H*  and  HCO-3  in  the  process  of  breathing,  it 
can  be  established  that  the  nause  of  suppressed  root  feeding  of  hemp 
with  2  —  3  kilograms  per  hectare  of  herbicides,  apparently,  lies  in 
the  slowing  of  the  synthesis  of  organic  compounds  and  in  the  lowering 
of  the  intensity  of  photosynthetic  activity  df  chlorophyll.  There  are 
indications  that  slmazine  and  atrazine  block  the  synthesis  of  organic 
compounds  /I  —  37  as  «  result  of  the  suppression  by  them  of  the  •' 

photo  lytic  splitting  of  water  Jh  —  and  the  t  photosynthetic  activity  * 

// 
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of  chlorophyll  6__7«  The  hernp  plants  do  not  have  enough  organic  oom~ 
pounds  to  .  satisfy  'completely  the  demands  in  them  for  msrlstematio  cell* 
of  the  growth  oone.  The  energy  separated  out  during  the  prooess  of 
breathing  is  dissipated,  apparently,  not  only  on  the  assimilation  of 
mineral  elements  of  feeding  and  the  synthesis  of  organie  compounds  but 
also  on  the  lowering  of  the  toxic  effects  of  the  herbioides  whioh  enter 
the  cells  01  the  vegetable  organism.  Therefore,  the  productivity  of 
the  hemp  plant  in  the  indicated  variant  is  lowered.  Bvider  ce  of  this 
is  given  by  the  yield  data  foi  1961  -  1963  (Table  4). 


Table  4 


Yield  in  Centne  rs  Yield  in  Centners 

per  Hectare  per  Hectare 


Variants 

Of 

Seeds 

Of  Dry 
Stems 

Of 

Fibre 

-  Variants 

Of 

Seeds 

Of  Dry 
Stems 

Of 

Fibre 

Control  (usual 

Atrazine  1,5 

9,0 

42,7 

7,9 

amount) 

9,5 

42,9 

7,8 

'•  2,0 

8,6 

40,3 

7,2 

Simazine  1,0 

9,3 

43,7 

8,0 

"  3,0 

6.9 

33,5 

6,1 

"  1.5 

9,1 

43,4 

7,8 

Error  of  Average 

"  2,0 

8,6 

40,8 

7,3 

Yields  in  Cent. 

"  3,0 

7,3 

35,1 

6,4 

ners  per  Hectare  0,32 

0,85 

Atrazine  1,0 

9,1 

44,1 

8,2 

Accuracy  of  Test 

in  % 

4,o6 

2,25 

- 

A  lowering  in  the  hemp  yield  is  a  result  of  rupture  in  the  process 
of  root  feeding  and  suppression  by  herbicides  of  the  synthesis  of 
organic  compounds.  Therefore,  in  the  struggle  against  weeds  in  seed 
growing  plantings  of  hemp  when  the  soil  is  dark  gray  medium  loam,  the 
doses  of  simazine  and  atrazine  should  not  be  greater  than  1  —  1.5 
kilograms  of  active  substance  per  heotare. 

Conclusions .  Triazine  compounds  ...  simazine  and  atrazine  in  doses  of 
up  to  two  kilograms  per  hectare  don't  have  any  effeot  on  physiological 
processes  in  hemp  plants,  however,  doses  of  two  kilograms  p>er  hectare 
and  over  have  unfavorable  effects  of  these  processes. 

Under  the  influence  of  toxic  action  by  atrazine  and  simazine  there 
occurs  weakening  in  the  prooess  of  breathing  and  synthesis  of  organic 
compounds  in  the  hemp  leaves  is  suppressed;  the  carbohydrate- protein 
exchange  is  disrupted  and  there  is  a  noticeable  lowering  in  the  uptake 

of  mineral  nutrient  elements  — nitrogen,  phosphorous,  and  potassium  _ 

In  the  hemp  plants. 

The  listed  physiologioal  disruptions  lead  to  e  lowering  of  the 
productivity  of  the  plants  and  a  lowering  in  the  yield  of  hemp  stems, 
seeds,  and  fibres. 
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